Intestinal and blood-brain barrier permeability of ginkgolides and bilobalide: in vitro and in vivo approaches.
In this study intestinal and blood-brain barrier (BBB) permeability of ginkgolides A, B, C, J and bilobalide, isolated from Ginkgo biloba (Ginkgoaceae), was evaluated in Caco-2 and MDR1-MDCK cell monolayer models. The transport was examined for 2 hours in both absorptive and secretory directions. Quantitation was performed by UPLC-MS. In the Caco-2 model, each compound (100 microM) displayed a pH-dependent transport in the absorptive direction. A low permeability of ginkgolides was observed across the MDR1-MDCK model in the absorptive direction. An efflux was observed for all compounds in both the models. The efflux ratio was much higher in the MDR1-MDCK cell model (> 10) compared to the Caco-2 cell model (1.5-3.6). In comparison to ginkgolides, the permeability of bilobalide was much higher across the Caco-2 monolayer in both directions. However, a poor transport of bilobalide was observed in the MDR1-MDCK model in the absorptive direction. A high efflux was observed for all compounds in the mixture form as compared to their isolated forms. In rats, a single dose of bilobalide (8 mg/kg) administered intravenously resulted in a significant level of bilobalide in both plasma and brain. A brain-to-plasma partition coefficient of 0.56 at 120 min indicated its possibility of brain uptake.